WhiB2/Rv3260c, a cell division-associated protein of Mycobacterium tuberculosis H37Rv, has properties of a chaperone.
whiB-like genes have been found in all actinomycetes sequenced so far. The amino-acid sequences of WhiB proteins of Mycobacterium tuberculosis H37Rv are highly conserved and participate in several cellular functions. Unlike other WhiB proteins of M. tuberculosis that have properties of protein disulfide reductases, WhiB2 showed properties like a chaperone as it suppressed the aggregation of several model substrates (e.g. citrate synthase, rhodanese and luciferase). Suppression of aggregation of the model substrates did not require ATP. Four cysteine residues of WhiB2 form two intramolecular disulfide bonds; however, chaperone function was unaffected by the redox state of the cysteines. WhiB2 also restored the activity of chemically denatured citrate synthase and did not require either ATP or a co-chaperone for refolding. The results indicate that WhiB2, which has been shown to be associated with cell division in mycobacteria and streptomyces, has evolved independently of other WhiBs, although it retains basic properties of this group of proteins. This is the first report to show that a WhiB protein has chaperone-like function; therefore, this report will have major implications in attempts to understand the role of WhiB proteins in mycobacteria, particularly in cell division.